Abstract Purpose: Hydroxyethyl starch (HES) is a synthetic colloid used widely for resuscitation despite the availability of safer, less costly fluids. Numerous HES reviews have been published that may have influenced clinicians' practice. We have therefore examined the relationship between the methodological quality of published HES reviews, authors' potential conflicts of interest (pCOI) and the recommendations made. Methods: Systematic analysis of reviews on HES use. Results: Between 1975 and 2010, 165 reviews were published containing recommendations for or against HES use. From the 1990s onwards, favorable reviews increased from two to eight per year and HES's share of the artificial colloid market tripled from 20 to 60 %. Only 7 % (12/165) of these reviews of HES use contained metaanalyses; these 7 % had higher Overview Quality Assessment Questionnaire (OQAQ) scores [median (range) 6.5 (3-7)] than reviews without meta-analysis [2 (1-4) ; p \ 0.001]. The rates of recommending against HES use are 83 % (10/12) in meta-analyses and 20 % (31/153) in reviews without metaanalysis (p \ 0.0001). Fourteen authors published the majority (70/ 124) of positive reviews, and ten of these 14 had or have since developed a pCOI with various manufacturers of HES. Conclusions: Low-quality HES reviews reached different conclusions than high-quality metaanalyses from independent entities, such as Cochrane Reviews. The majority of these low-quality positive HES reviews were written by a small group of authors, most of whom had or have since established ties to industry. The proliferation of positive HES reviews has been associated with increased utilization of an expensive therapy despite the lack of evidence for meaningful clinical benefit and increased risks. Clinicians
Introduction
Hydroxyethyl starch (HES) is one of the most commonly used non-crystalloid plasma expanders in hospitals worldwide, with regulatory approval in Europe, North and South America, and Asia [1] [2] [3] [4] [5] [6] . For a half century, this artificial colloid has been used for multiple indications, including hypovolemia, perioperative fluid management, and trauma [7] . It was therefore surprising in a recent multi-center randomized controlled trial comparing HES to crystalloid therapy in septic patients that this starch significantly worsened renal dysfunction and, in high doses, survival [8] .
Investigating these findings led to re-examination of the published literature reviewing the risks and benefits of HES. Two meta-analyses provided confirmatory evidence that HES administration for multiple indications was associated with renal failure [9, 10] . Other meta-analyses found that HES increased post-operative bleeding risks [11] and lacked meaningful benefit to support its use compared to safer, less costly crystalloids [12, 13] . In contrast, reviews without meta-analysis appeared to be numerous and supportive of HES [7, [14] [15] [16] [17] [18] [19] .
Medical reviews are an important component of a physician's education [20] , and they influence practice. However, their quality and validity are known to vary. The rationale for a meta-analysis is that potential bias has been reduced by a systematic identification, synthesis, and statistical aggregation of data from randomized controlled trials of an intervention according to a predetermined and explicit method [21, 22] . High-quality systematic reviews and meta-analyses in general rely on the most current published evidence [23] . However, for busy clinicians not familiar with this methodology, a meta-analysis may be time consuming to read and its results less easy to translate into practice than the more common ''expert opinion'' review format [24] . These non-systematic-or narrative-reviews frequently provide recommendations from experts in the field in a format expedient to read, but potentially lacking methodological rigor [25] . Such reviews may not present the best current evidence and thus may delay the identification of risks [26] . Despite these shortcomings, physicians are inclined to read less rigorous narrative reviews more often than the more rigorous systematic reviews and meta-analyses [20, 24] .
In the study presented here, we investigated the potential reasons why HES use has become so widespread despite what appears to be objective data challenging its benefit and safety. We hypothesized this could be in part because literature addressing the use of HES has been dominated by the proliferation of lower quality reviews supporting its use compared to a relatively small volume of more rigorous meta-analyses that recommend against its use. To test this hypothesis, we performed a search for reviews addressing HES use published since its introduction into clinical practice 50 years ago. We categorized these reviews into those which included metaanalysis and those that did not, and then assessed the quality of these reviews using the Overview of Quality Assessment Questionnaire (OQAQ [27] ). We also examined if the reviews provided a favorable or unfavorable recommendation regarding HES use and whether the authors had potential conflicts of interest (pCOI). The results of this study show that the low-quality HES reviews increased steadily in number over the last two decades, were generated by a small group of authors with ties to industry and made recommendations on HES use which were in direct conflict with those of high-quality meta-analysis.
Methods

Search methods
Hydroxyethyl starch fluid therapy reviews were identified by literature searches of electronic databases using the terms ''hydroxyethyl starch'' and ''reviews'' in MEDLINE via OVID and PubMed, Web of Science, EMBASE, and CENTRAL (The Cochrane Library, http://www. thecochranelibrary.com) (1960 through to 31 May 2010). The initial search strategy was designed for MEDLINEOvid (Appendix 1) and adapted to the other databases, CENTRAL was searched by using the terms ''hydroxyethyl starch'' and ''reviews''. The search covers the period from 1962 when HES was first introduced for clinical use until June 2010.
Inclusion and exclusion criteria
We included meta-analyses and non-meta-analysis reviews which addressed widespread clinical uses of HES, including hypovolemia, hemodilution prior to surgery, anesthesia, critical care, sepsis, emergencies, hemorrhagic shock, burns, trauma, organ transplantation, head injury, stroke, and military and non-military pre-hospital fluid therapy. We did not consider reviews which addressed uncommon use indications, including hearing loss [28] , eclampsia [29] , central retinal vein occlusion [30] , ovarian hyperstimulation syndrome [31] [37, 38] , and small volume resuscitation with hypertonic crystalloid/colloid solutions [39] . We included only records written in English, German, and French. Reviews which took part in a pro-con debate were omitted since their conclusions were determined a priori.
Data extraction
One reviewer scanned all titles and abstracts of the reports identified to produce a list of relevant reports to be retrieved in full. Two reviewers screened full texts, reached agreement on a final sample of relevant reviews, then independently abstracted data from the full text of the included studies and resolved disagreement by consensus. The data collection sheet was developed by consensus after an initial reading of a subset of the full texts. A third reviewer resolved disagreements.
Abstracted items
Quality assessment
Depending on whether a review contained a meta-analysis or not, it was classified as a review with or a review without meta-analysis. The quality of these reviews with and without a meta-analysis was assessed by the OQAQ, a validated index of the scientific quality of research overviews [27] . The OQAQ has been used previously to grade reviews in anesthesia and critical care medicine, the specialties that use HES most frequently [40, 41] , and serves as a benchmark to evaluate other quality assessment tools [42] . Furthermore, a meta-analysis with a statistical analysis is not a required criterion for scoring. The OQAQ score provides an overall rating from 0 (low quality) to 7 (high quality) (see Appendix 2 for further details). Based on cutoffs previously set by others [40] , a review reaching an overall score C5 was considered to be a high-quality review, whereas reviews with scores of \5 were categorized as low-quality reviews.
Categories of recommendation
Two reviewers independently graded each review to determine whether the review in question favored the use of HES or not. Statements from the summaries and conclusion sections of the reviews were given priority in evaluating the authors' opinions about the use of HES. Each author's exact wording was transcribed for each review. If such information could not be extracted from the summary or conclusion, recommendations about HES were then extracted from the review's main text. Resulting statements were evaluated and similar statements grouped together to derive categories. Three categories were identified: 1 Favorable reviews (i.e., reviews that recommended HES use over other fluids) that either recommended HES without qualification or with some clinical qualifiers (i.e., to observe package insert dose limits or to use only HES solutions of a particular molecular weight). This category also included reviews which made no explicit recommendation but claimed that newer HES solutions were either safer and improved over older generation starches and that the reformulation made safety no longer a concern, or that risks associated with HES use were avoidable by taking precautionary measures, such as adequate hydration. Also included were recommendations which were broader in nature, such as favoring synthetic colloids but specifically also including HES (i.e., ''gelatin or HES''). 2 Unfavorable reviews (i.e., reviews that recommended against HES use) that either explicitly stated not to use HES or to use other fluids instead due to increased harm or lack of beneficial outcomes data regarding HES. This category also included reviews which instead of a recommendation stated that the side effects were potentially detrimental, thereby indicating that HES should not be used. 3 Neutral reviews left the choice of fluid open for the reader to decide for themselves. Some of these reviews explicitly stated that no particular protein or nonprotein colloid or crystalloid fluid could be recommended. Other reviews discussed the effects of HES and other fluids in such a way that the authors made it clear they wanted to abstain from indicating any preference or giving any recommendation.
Potential conflict of interest and HES market share
A ''potential conflict of interest'' was defined to be present if a financial relationship with a manufacturer of commercially available intravenous fluids was declared or if any other kind of support from such a manufacturer was stated. Potential conflicts of interest with companies not manufacturing commercially available fluids were disregarded. ''No conflict of interest'' was defined to be present if support was declared from departmental, public, governmental, non-profit, or military organizations, provided the authors did not at the same time declare a financial relationship as defined above.
Not all journals required a declaration of conflict of interest at the time of publication of the HES review. Hence, regarding authors who had published more than two reviews, we searched the internet via Google Scholar for authors' own statements of financial relationships with a fluid manufacturer. In addition, the market share of HES artificial colloids was determined for the years 1994, 2006 and 2008 from published sources and commercial market research reports [43, 44] .
Statements in HES reviews on safety issues and costs
Statements made in any HES review on safety issues, such as the risks of HES causing coagulopathy, renal dysfunction, plasma accumulation, tissue deposition, pruritus, anaphylactoid reactions [45] , and HES-associated excess mortality [9] , were collected in the database, as well as any statements about the cost of HES compared to other fluids.
Hypothetical statements about HES benefits
We noted when reviews made the following statements: 
Statistical analysis
The number of reviews that met each of the criteria was determined and tabulated. Fisher's exact test was used to compare the proportions of binary outcomes between the two groups. The OQAQ scores and numbers of reviews were compared between two groups using Wilcoxon rank-sum tests. The Spearman correlation was used to assess the increase in the number of HES reviews over time. All data analyses were conducted using SAS ver. 9.2 (SAS Institute, Cary, NC).
Results
Search
Our searches resulted in a total of 1,138 citations. After screening abstracts and titles of papers and removing duplicates, 356 citations remained. Subsequent examination of the full-text publications led to exclusion of another 121 citations (for details, see Characteristics of reviews
Categories of recommendation
Of the 223 HES reviews in our analysis, 165 made a recommendation favorable or unfavorable, and 58 reviews were neutral with respect to their assessment of HES. Only those reviews with a recommendation (165) were included in our analyses because the 58 neutral HES reviews are uninformative regarding our aim of determining reasons why reviews supported or did not support HES use.
Of the 165 reviews with recommendations, 124 were favorable and 41 were unfavorable reviews.
Factors associated with HES recommendation
Quality assessment. Among the reviews with a recommendation (n = 165), the meta-analyses (n = 12) had a significantly higher OQAQ score than reviews without a meta-analysis (n = 153) [median (range) 6.5 (3-7) vs. 2 (1-4), respectively; p \ 0.0001]. Approximately 60 % of meta-analyses met the criteria (OQAQ score C5) for high-quality reviews, while none of the reviews without a meta-analysis met the criteria for high quality (7/12 vs. 0/153, respectively; p \ 0.0001). Of the 12 meta-analyses, ten made an unfavorable recommendation on HES use and had a higher OQAQ score than those metaanalyses which made an unfavorable recommendation (2/ 12) [median (range) of 7 (4-7) vs. 3 (3-3); p = 0.02] (Fig. 2) . Of note, all seven reviews that met the prospective criteria for being high-quality (OQAQ score C5) were meta-analyses and uniformly had an unfavorable view of HES (7/7) (see ESM for references of included reviews).
Reviews with or without meta-analysis. Forty-one reviews had an unfavorable view of HES, of which 25 % (10/41) were meta-analyses, and approximately 75 % (31/ 41) were low-quality reviews without a meta-analysis. In comparison, 124 reviews had a favorable view of HES, of which \2 % (2/124) were meta-analyses, and all 124 favorable reviews were of low quality (Fig. 2) .
From 2000 to 2010 (HES meta-analyses were not published before this decade), a review with a metaanalysis was more likely to make an unfavorable recommendation on HES use (10/12, 83 %) while reviews without a meta-analysis were more likely to favor HES use (72/89, 81 %) (p \ 0.0001; Fig. 3 ). The results remain unchanged if we consider all HES reviews that made a recommendation included in our analysis from 1970 to the present (Fig. 3) . There was no significant difference in the clinical condition focused on by reviews with or without a meta-analysis to explain these results (p = 0.35; Table 1) . HES reviews and sales over time and author's potential conflict of interest (COI). From 1970 to 2010 the number of HES reviews has steadily increased over time (p = 0.0008). If we divide this time period in half at 1990 and compare the earlier time period to the more recent one the number of positive reviews has increased (p = 0.05) and the percentage of positive reviews shows a trend to increase (p = 0.09). Notably, the number of favorable HES reviews has increased more dramatically after 1990 (2/year to 6-8/year), as has the world-wide artificial colloid market share of HES (from approximately 20 % in 1994 to approximately 60 % in 2008 [43, 44] ; Fig. 4) . A declaration of whether a pCOI was present or not with a source of funding was found in 18 % (27/ 153) reviews without a meta-analysis. Nine of these reviews reported that a pCOI was present, while 18 reported that they had no potential pCOI. All reviews (9/ 9; 100 %) which reported a pCOI were in favor of HES, while fewer of those reviews which reported no pCOI (12/18; 67 %) were favorable to HES (100 vs. 67 %, respectively; p = 0.07).
We further researched declarations of pCOI for authors who wrote three or more reviews. No one author wrote more than two unfavorable (n = 41) or neutral reviews (n = 58). In comparison, 14 authors wrote three or more favorable reviews, representing 56 % of all positive reviews (70/124). Of these 14 authors, three alone wrote 25 % (31/124) of the positive reviews, and all three had or subsequently developed pCOI relationships with various manufacturers of HES after publishing the positive HES reviews. The other 11 authors writing three or more favorable reviews authored or co-authored another 31 % of the positive reviews (39/124); seven of these authors had or eventually developed a pCOI relationship with manufacturers of HES (see Table 2 ). Three authors simultaneously or subsequently served as salaried Medical Officers for a fluid manufacturing company. Most of these authors' reviews were of low quality, and one was a favorable low-quality HES meta-analysis. Only six of 70 positive reviews (9 %) by these 14 authors gave any declaration of a pCOI with a HES manufacturer ( Table 2) .
Hypothetical statements. Among the 153 reviews which contained no meta-analysis, three statements were examined: (1) ''HES side effects are manageable,'' Records excluded after full-text review (n = 121)
• Language of full text * (n = 3)
• unrelated † (n = 78)
• animals (n = 1)
• pediatric (n = 6)
• no review (n = 9)
• Pro-Con debate (n = 6)
• full text not retrievable (n = 2)
• Previous versions of Cochrane reviews (n = 16)
Records retrieved from screening of electronic databases ISIWeb, PubMed, Ovid, EMBASE, Cochrane CentalLibrary or handsearch N = 1138
Records excluded (n = 151)
• language* (n = 32)
• unrelated † (n = 71)
• animals (n = 18)
• pediatric (n = 11)
• nursing journals (n = 18)
• meeting abstract (n = 1) Level 1 screening (by headline and / orabstract) n = 507
Reviews n = 235
Removal of duplicates Level 2 screening (full text) n = 356
Final sample for analysis n = 223
Consensus guidelines (n = 12)
Reviews with recommendations n = 165
Reviews without recommendations n = 58 (2) ''HES may have potential beneficial effects beyond plasma expansion,'' and (3) ''Newer HES solutions are likely to be safer.'' These statements were significantly more frequently associated with favorable than nonfavorable reviews (p = 0.005 to p = 0.0001; Fig. 5 ).
Factors which were not significantly associated with HES recommendation
Among the 153 reviews that contained no meta-analysis, the mention of HES safety issues or cost aspects was not significantly different in the favorable compared to unfavorable reviews. Specifically, in reviews without a meta-analysis that recommended HES use, 91 % (111/ 122) discussed one or more aspects of HES safety and 51 % (62/122) discussed cost aspects. Similarly, in reviews without a meta-analysis that did not recommend HES use, 84 % (26/31) discussed one or more aspects of HES safety and 55 % (17/31) discussed cost aspects of HES (data not shown).
Consensus Guidelines
Our search identified by chance 12 Consensus Guidelines that mentioned HES: six were unfavorable to HES use by either favoring crystalloids [53, 59, 62] or cautioning specifically against the use of HES [56] [57] [58] and four were neutral, recommending the use of either crystalloids or artificial/synthetic colloids [55, 60, 63, 64] . Only two of the 12 guidelines were favorable to HES by either directly recommending HES [61] or indirectly recommending HES by cautioning against higher molecular weight formulations but not newer lower molecular weight formulations [54] . The second favorable HES guideline was co-authored by some of the 14 top-publishers of HES-positive reviews. The four guidelines that both referenced and based their conclusions in part on highquality meta-analyses of HES trials [9-11, 13, 65, 66] resulted in unfavorable HES recommendations [56] [57] [58] or a recommendation that favored crystalloids [59] . Overall, most guidelines did not specifically recommend HES use, but those that did were written by authors who had or eventually developed ties to HES manufacturers [54, 61] .
Discussion
Our analyses of 165 reviews with a recommendation for HES use shows that there is a strong association between methodological quality, the presence or absence of a meta-analysis, and the recommendation made. Metaanalyses with the highest scores (C5) on the 7-point OQAQ rating system [27] were uniformly unfavorable to HES use (7/7). Among these very high-quality metaanalyses were six Cochrane reviews and one Health No. of Studies 1 10 favorable reviews (n=124) unfavorable reviews (n=41) Technology Assessment report [10, 12, 13, 65, [67] [68] [69] . In contrast, the only two meta-analyses with low-quality scores both recommended HES use [66, 70] . Reviews without a meta-analysis also had a lower methodological quality score and favored HES, whereas overall, HES meta-analyses had high-quality scores and were unfavorable to HES use. Although the clinical conditions discussed in the reviews were similar, the differences in recommendations made with and without a meta-analysis were highly statistically significant.
We also found an association between the type of recommendation, HES sales, and declared and undeclared relationships with HES manufacturers. Over the last 35 years, the number of low-quality reviews without a meta-analysis in favor of HES use (n = 122) have outnumbered the number of low-quality reviews not in favor of HES use by four-to-one (n = 31). The increase in lowquality positive HES reviews without a meta-analysis in the last 20 years occurred over a time when HES sales increased. Very few of these reviews disclosed a pCOI. All reviews that did disclose a pCOI favored HES. Low disclosure rates are common for reviews [71] , as are strong links between an author's orientation and financial ties to pharmaceutical companies [71, 72] . These types of associations between an author's affiliation(s) to industry and the favorable recommendation of a product have been described previously [71, [73] [74] [75] .
Our research also showed that a relatively small number of physicians (n = 14) with ties to industry wrote the majority of the reviews recommending HES use. A pCOI with a HES manufacturer was declared in only 9 % (6/70) of these authors' reviews. However, literature searches found that ten of these 14 authors had concurrently or within 3 years after the publication of their last review received funding from a HES manufacturer, and three eventually served as salaried medical officers for a HES fluid manufacturer ( Table 2) . One of the top 14 authors of favorable HES reviews published 17 % (21/ 124) of all positive reviews, the most by a single author. Only one of the most recent HES reviews authored by this individual declared a pCOI [19] . Importantly, not all journals required pCOI declarations at the time these HES reviews were published. This top author of 22 reviewswho has multiple commercial ties-is presently under investigation for scientific misconduct. A randomized controlled trial showing HES reduced cytokine levels and attenuated tissue damage was retracted [76] . At the time of writing, nearly 90 articles are being reviewed [77] . Because drug companies seek out researchers who happen to be getting positive results [78] , one might speculate that particularly if such relationships are financially or academically rewarding, researchers with strong commercial ties may feel under pressure to produce favorable results.
Synthetic colloids such as HES have been closely associated with serious side effects, including increased bleeding, impaired platelet function, and renal failure [79] . The long-term effects of large colloid molecules like HES, which can remain deposited in tissue for years, remain unknown. Moreover, HES in larger doses and in sicker patients has been associated with decreased survival rates [8, 9] . Of these side effects, coagulopathy and tissue uptake have been reported over longer periods of time ([35 years), while increased renal failure with HES solutions has only been recognized over the last 10 years. Most low-quality reviews addressed HES side effects but did not include data from adequately powered, randomized, controlled trials to substantiate the discussions [80] . Notably, safety issues were similarly mentioned in favorable and unfavorable reviews-potentially to protect patients from harm and liability concerns-while hypothetical statements were significantly more frequent in favorable reviews.
Specifically, the 122 favorable HES reviews lacking a meta-analysis were more likely to use hypothetical statements to support their recommendation, stating that HES side effects are ''manageable,'' that HES has ''beneficial effects beyond plasma expansion,'' and that ''newer formulations of HES are safer.'' None of the assertions in these statements has yet been shown to 
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Number of reviews improve meaningful patient outcomes in adequately designed clinical trials. Hypothetical statements, such as these recurring in the medical literature over time, have been shown to create an ''echo chamber effect'' [81] which potentially mitigates concerns about drugs and exaggerates their effectiveness [82] . While misleading readers may not be the sole intent of such statements, it can be integral to a marketing strategy which may include medical ghost writing or management of medical investigators writing reviews [83] . Most importantly, physicians need to be made more aware of marketing efforts disguised as scientific literature.
Limitations
The underreporting of unfavorable trials may have influenced the findings of the meta-analysis reported here [84] . However, this cannot easily explain the difference in overall conclusions on HES use drawn by independent authors of high-quality Cochrane reviews and authors of low-quality reviews with ties to industry. Our search method focused on reviews and not on consensus guidelines. To be complete, those guidelines that were found by chance were reported separately, but there may have been some unknown sampling bias. We did not include guidelines in the analysis of reviews because this inclusion may be redundant since non-objective reviews with potential COI may have an effect on the objectivity of guidelines, as suggested by an example where recommendations [54] differ from evidence-based summaries [85] . The sponsorship of review by HES manufacturers may not have been the only influence on prescribing habits: the temporary discrediting of albumin, a competitor product for the same market as HES at the end of the 1990s, the amount and type of advertising in scientific journals and trade journals by the manufacturer, and industry handouts, as well as sponsorship of conferences, speakers or educational events may all have played a role.
Conclusions
More than one-half of the lower quality reviews that recommended HES use were written by a small group of authors with ties to industry; these authors came to different conclusions than those of high-quality metaanalyses by independent entities, such as Cochrane Reviews. The proliferation of reviews with a positive recommendation for HES use has been associated with increased utilization of an expensive therapy despite the lack of evidence for meaningful clinical benefit and increased risks to patients. Journals, medical societies, medical boards, and continuing medical education accrediting agencies need to work together to establish methodology to minimize the ability of a select group of clinicians with undisclosed industry ties to flood the scientific literature with low-quality positive reviews and possibly affect sales of products that may potentially increase patient risks. 5 Were the criteria used for assessing the validity of the included studies reported? 6 Was the validity of all the studies referred to in the text assessed using appropriate criteria? 7 Were the methods used to combine the findings of the relevant studies (to reach a conclusion) reported? 8 Were the findings of the relevant studies combined appropriately relative to the primary question of the overview? 9 Were the conclusions made by the author(s) supported by the data and/or analysis reported in the overview? 10 How would you rate the overall quality of this overview?
Possible answers to questions 1-9 are: 1 = no; 2 = partially or cannot tell; 3 = yes. Answer to question 10 is: if the methods that were used are reported incompletely relative to a specific item, that item should be scored as ''partially.'' Similarly, if there is no information provided regarding what was done relative to a particular question, this question should be scored as ''cannot tell,'' unless there is information in the overview to suggest either that the criterion was or was not met.
For question 2, for a search to be considered comprehensive the methods used to perform the search should include searching for unpublished material as well as multiple medical databases (EMBASE as well as MED-LINE). If only published material was searched for, the search should be assessed as ''partially'' For question 4, for bias to have been avoided in the selection of studies, the report should indicate that explicit criteria were used to define studies eligible for inclusion. For question 6, to determine whether the validity was assessed using appropriate criteria, all of the studies in the text must have had their validity assessed and explicit criteria which were appropriate for the type of research question that was being addressed must have been used. For question 8, if no attempt has been made to combine findings, and no statement is made regarding the inappropriateness of combining findings, check ''no.'' If a summary (general) estimate is given anywhere in the abstract, the discussion, or the summary section of the paper, and it is not reported how that estimate was derived, check off ''no,'' even if there is a statement regarding the limitations of combining the findings of the studies reviewed. If in doubt, check off ''can't tell.'' For an overview to be scored as ''yes'' on question 9, data (not just citations) must be reported that support the main conclusions regarding the primary question(s) that the overview addresses. The score for question 10, the overall scientific quality, should be based on your answers to the first nine questions. The following guidelines can be used to assist with deriving a summary score: if the ''cannot tell'' option is used one or more times on preceding questions, a review is likely to have minor flaws at best, and it is difficult to rule out major flows (i.e., a score B4). If the ''no'' option is used on questions 2, 4, 6, or 8, the review is likely to have major flaws (i.e., a score of B3, depending on the number and degree of the flaws). classifications 
